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I n t e r s t e l l a r  molecular ( " i c y w )  g r a i n  mantles  a r e  an important  component 
of t h e  i n t e r s t e l l a r  d u s t  i n s i d e  dense molecular c louds  a s  evidenced by t h e  
d e t e c t i o n  of absorp t ion  bands a t  2.97, 3.08, 4.61, 6.0 and 6.8 microns.  They 
may a l s o  be t h e  precursors  of more-complex g r a i n  mantles  i n  t h e  d i f f u s e  
i n t e r s t e l l a r  medium. 
We have c a l c u l a t e d  t h e  molecular composition of  t h e s e  " i cyw g r a i n  mantles  
employing gas  phase a s  well a s  g r a i n  s u r f a c e  r e a c t i o n s .  The c a l c u l a t e d  
mixtures  c o n s i s t  mainly of t h e  molesules H20, H2C0, N 2 ,  CO,  02, H202! NH2, and 
t h e i r  deu t e r a t ed  coun te rpa r t s  i n  varying r a t i o s .  The exac t  composl t lons 
depend s t r o n g l y  on t h e  phys ica l  cond i t i ons  i n  t h e  gas  phase.  The abso rp t ion  
s p e c t r a  of H20 with o t h e r  molecules have been s t u d i e d  i n  t h e  l abo ra to ry .  
Op t i ca l  c o n s t a n t s  have been determined f o r  a  few s e l e c t e d  mix tures .  
Ex t inc t ion  and p o l a r i z a t i o n  c r o s s  s e c t i o n s  a c r o s s  t h e  3um i c e  band have been 
ca l cu l a t ed .  A comparison with t h e  observa t ions  towards BN shows t h a t  t h e  low 
frequency wing observed on t h i s  f e a t u r e  is due t o  abso rp t ion  by a mixture  of 
H20 and o the r  molecules r a t h e r  than s c a t t e r i n g  by l a r g e ,  pure H 2 0  i c e  g r a i n s .  
Recently,  high s i g n a l  t o  n o i s e  (5-8um) s p e c t r a  have been obta ined  of 
s e v e r a l  component sources  embedded i n  dense molecular c louds.  The observed 
abso rp t ion  f e a t u r e s  a t  6.0 and 6.8um show v a r i a t i o n  from sou rce  t o  sou rce .  
The 6.0um f e a t u r e  is a t t r i b u t e d  t o  t h e  OH bending mode i n  H20, i n  l i n e  wi th  
t h e  i d e n t i f i c a t i o n  of t h e  3 . 0 8 ~  band a s  t h e  OH s t r e t c h  i n  H20.  A vary ing  
c o n t r i b u t i o n  of  t h e  C=O s t r e t c h  i n  ketones,  a ldehydes,  esters o r  ca rboxy l i c  
a c i d s  may be r e spons ib l e  f o r  t he  observed v a r i a t i o n s  i n  t h i s  band. The 6.8um 
band is due t o  t h e  CH deformation mode probably i n  a l c o h o l s .  The v a r i a t i o n s ,  
observed i n  t h i s  band a r e  probably due t o  t h e  presence of unsa tu ra t ed  
hydrocarbons o r  s a t u r a t e d  hydrocarbons wi th  s t r o n g l y  e l e c t r o  nega t ive  groups 
i n  some of t h e  sources  a s  wel l .  The observed v a r i a t i o n s  imply a  very r i c h  
chemistry,  sugges t ing  t h a t  e n e r g e t i c  process ing  of g r a i n  mant les ,  such a s  UV 
pho to lys i s ,  may be important.  
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